the instrument or generating excessive pressure differences. There would be no real difficulty in making an instrument on this principle that wA-ould give an error not exceeding ± 5 c.c. per minute below 100 c.c. per minute, or ± 5%0 for higher readings.
Blockage of the cane is the only possible source of error. The risk of this seems to be very slight in view of the many hundreds of channels through which the gas may pass, but it is a point that will have to be checked under practical conditions. An instrument using a cane or equivalent svstem of metal tubes and a manometer of improved design seems most likely to combine the needed accuracy with moderate cost, as no highly specialized technique is involved in its construction. The possibility must not, however, be overlooked that a similar constriction might prove satisfactory in conjunction with a sensitive Bourdon gauge. Needforfrequent checking.-In conclusion it should be stressed that all flow-meters that are used in closed circuit work should be periodically checked. It is to be hoped that instruments will soon be available that are of such proved dependability that the checking need only be done at long intervals, but as matters stand at present the checking should be frequently done. Testing apparatus is cheap to assemble and comparatively easy to use.
The Continuous-Flow Administration of Cyclopropane
By LAWRENCE H. MORRIS THE method of continuous-flow administration of cyclopropane was excellently described by Burford in 1936.
An anaesthetic apparatus capable of measuring very small flows of gas is essential, but there are no flow-meters which measure accurately flows below 100 c.c. per minute down to abouit 10 c.c. per minute. A special apparatus was therefore constructed.
Apparatus.-The apparatus is comnposed of three parts a footpiece, an upright rod, and a head; these fix together by means of male and female joints and also fit into a small box container. The head has three yokes to take nitrous oxide, oxygen, and cyclopropane cylinders. Nitrous oxide flows at the rate of 1-10 litres per minute, oxygen at 100 c.c. -1 litre per minute, and cyclopropane at 10-300 c.c. per minute. The flows are measured by means of calibrated gauges, which are, in fact, pressure gauges with a fixed restriction valve at the outlet. When the pressure is increased, the flow of gas increases and it is really this pressure, wrhich is calibrated, and not the actual flow of gas.
Disadvantage.-This restriction type of flow-meter appears to have one disadvantage, in that the rate of flow of the gases falls (it never increases), and so does not correspond to the reading show-n on the dial. This occurs gradually after some hours of use and for no accountable reason, although it may be due to very small particles of dirt or moisture from the gauges and the gases clogging the restriction valves, but there is no definite proof of this. The restriction valve must therefore be reset from time to time in order to overcome this disadvantage. As this apparatus is purely experimental, no emergency valves for a fast flow of oxygen have been fitted, but I have always had an oxygen cylinder at hand and have, so far, not had cause to use it.
Technique.-In conjunction with this apparatus I use a Waters to-and-fro sodalime canister.
To induce, I start oxygen flowing alone at 1 litre per minute. After fixing the face-mask, and with the bag only slightly distended, I set cyclopropane flowing immediately at 300 c.c. per minute, which is the highest limit of flow at my disposal.
I feel, however, that it would make induction easier and quicker in certain cases, if this limit was higher, say 400 or 500 c.c. per minute but not more-for in most cases 300 c.c. suffices. After enough of the mixture has passed into the bag to prevent it from collapsing completely at the end of an inspiration, the rate of oxygen flow is reduced to 350-400 c.c. per minute, cyclopropane remaining at 250-300 c.c. per minute. When the desired level of anaesthesia is reached, cyclopropane is then cut down to 100-150 c.c. per minute and oxygen to 230-300 c.c. per minute, in other words to as near the basal rate as can be judged, the bag being full enough to accommodate the tidal respiration. Thereafter the flow of cyclopropane is very gradually reduced, depending upon the plane of anaesthesia desired. This rate can be anywhere between 100-20 c.c. per minute, but I find that the lower rate is not reached until at least thirty minutes have elapsed. This, no doubt, is due to the fact that the blood and tissues have not become fully saturated with cyclopropane until then. Should greater depth of anaesthesia be required, the rate is increased another 10-40 c.c., which is usually sufficient.
Observations.-Induction is generally smooth and I have noticed no untoward signs such as cessation of respiration, arrhythmia, bradycardia, or tachycardia, which may occur with a faster rate of flow of cyclopropane administration. I also feel that with this continuous-flow method of administration of cyclopropane, one can maintain the level of anaesthesia required with the greatest of ease, mainly due to the fact that there is a continual replacement of this gas, lost at the site of the wound, from skin evaporation, and from gas-bag and connexion leakages. In addition, the necessary amount of gas required for anesthesia is maintained.
My experience covers a variety of operations, varying from those requiring deep anmesthesia-such as gall-bladder operations, to those requiring light anaesthesiasuch as perineal repairs and cystoscopies.
With the first two cylinders (20 gallons capacity) of cyclopropane I used, the cost per case, taking on the average 58 minutes' duration and using 13 gallons, was approximately 2s. 9d. This, I think, compares favourably with any other method.
Reference.-BURFORD, (G. E. (1936) , Current Researches in Anwsth. anzd Analg., 15, 254-259. [Februtary 4, 1938] The Trend of Modern Anwsthesia for Upper Abdominal Surgery By H. K. ASH\WORTH, M.B., M.R.C.S., D.A.
TEN years ago anaesthesia for upper abdominal surgery was comparatively easy. Ether was not only the foundation, but also the superstruicture of deep aneesthesia. As there was practically no alternative, except chloroform or C.E. mixture, everyone was more or less satisfied.
Nowadays the patient makes three very sensible demands: (1) To go to sleep in bed. (2) The trend of modern practice is to aim at fulfilling all these requirements not, as a rule, with one set drug or technical method, but with a combination of drugs and methods of administration, such as : (1) Local infiltration. (2) Basal narcosis combined with nitrous oxide and oxygen, carbon dioxide absorption plus minimal ether or vinesthene, added as adjuvants for short periods during the operation. I should like at the outset to draw a very clear distinction between anaesthesia for emergency and anoesthesia for " quiet "-upper abdominal surgery. I will deal first with the latter.
There is one welcome trend, which will I hope, with the ever-growing co-operation of surgeons, become rapidly established. This is the realization of the enormous benefit to the ambulatory patient of undergoing some part of his preparation for a week or more before operation. One can appreciate and sympathize with the natural reluctance of an ambulatory patient to delay entry to a nursing home or hospital until the last possible moment, but it seems to me that a period of two weeks, or even of one week, of training for the heavy physical strain of an upper abdominal operation
